Background: Over the past two decades, China has enjoyed impressive economic development, and her citizens have experienced many remarked changes in their lifestyle. These changes are often associated with an increase in obesity and chronic disease. Methods: In this meta-analysis, based on nationally representative data, we studied the current prevalence of obesity and the trends in obesity, mortality and morbidity in China. Results: Between 1992 and 2002, the prevalence of overweight and obesity increased in all gender and age groups and in all geographic areas. Using the World Health Organization body mass index cut points, the combined prevalence of overweight and obesity increased from 14.6 to 21.8%. The Chinese obesity standard shows an increase from 20.0 to 29.9%. The annual increase rate was highest in men aged 18-44 years and women aged 45-59 years (approximately 1.6 and 1.0% points, respectively). In general, male subjects, urban residents, and high-income groups had a greater increase. With the increase in overweight and obesity, obesity-, and diet-related chronic diseases (e.g., hypertension, cardiovascular disease (CVD), and type 2 diabetes) also increased over the past decade and became a more important preventable cause of death. Hypertension increased from 14.4% in 1991 to 18.8% in 2002 in adults; in older adults aged 35-74 years, it increased from 19.7 to 28.6%. Between 1993 and 2003, the prevalence of CVD increased from 31.4 to 50.0%; diabetes increased from 1.9 to 5.6%. During 1990-2003, although total mortality rate (per 100 000) decreased, overall the mortality rate and contribution (as percentages) to total death of obesity-related chronic disease increased, in particular, in rural areas. Mortality rate (per 100 000) of CVD increased from 128 to 145 and its contribution to total death, 27 to 32%, in rural areas; the figures decreased slightly in urban areas. The mortality rate of 'nutrition, endocrinology and metabolism-related disease' (NEMD) increased in both rural and urban areas between 1990 and 2000, 8.0 to 10.6 and 4.9 to 5.3, respectively. The current prevalence of hypertension, dyslipidaemia, metabolic syndrome, and diabetes among Chinese adults is approximately 20, 20, 15, and 3%, respectively. Conclusion: The prevalence of overweight and obesity and obesity-related chronic diseases have increased in China in the past decade. Our findings provide useful information for the projection of future trends and the formulation of national strategies and programmes that can address the challenges of the growing obesity and chronic disease epidemic.
Introduction
Obesity is defined as a disease by the World Health Organization (WHO). It increases the risk of a number of other chronic disease such as cardiovascular disease (CVD), hypertension, type 2 diabetes, dyslipidaemia, and some cancers. 1 Increasing evidence suggests that obesity has become a global epidemic. Both industrialized countries and developing countries have been affected. [1] [2] [3] In recent years, obesity has been recognized as a primary public health concern in many countries. In the US, obesity is a leading cause of preventable death, second only to smoking. 4 China is the world's most populous country and the largest developing country, with a total population that accounts for one-fifth of the global population. Over the past two decades, China has enjoyed impressive economic developments. Her citizens have experienced many dramatic changes in their lifestyles thanks to an increase in family income and an increasing availability of food owing to advances in agriculture and increased global trade. Some recent studies, predominately published in Chinese, suggest that the prevalence of obesity has increased in China. [5] [6] [7] [8] [9] [10] [11] [12] [13] On the other hand, data collected from preschool children shows that undernutrition remains a major public health concern, particularly in poor and rural areas. 7, 9 To our knowledge, limited investigations have been conducted and few have been published in the English literature that examine the trends in obesity and the related health consequences in China based upon nationally representative data. In the present study, we conducted a systematic investigation of the current prevalence and trends of obesity and the trends in mortality and morbidity of obesity-related chronic diseases.
Materials and methods

Data inclusion criteria
Cross-sectional and longitudinal studies in Chinese and in English that examined the prevalence of overweight or obesity in China were examined. The inclusion criteria were: (a) the data were collected from nationally representative surveys or large nationwide surveys; (b) measured anthropometric variables such as weight, height, or body mass index (BMI) were used in the classification of obesity, and the prevalence of overweight or obesity was reported; (c) the WHO or the recently released Chinese BMI cut points were used to define overweight and obesity; (d) adults aged 18 years and over were included; and (e) the data were collected over the past two decades. Moreover, we focused on data that allowed for examining the trends in the outcomes of interest, which required that comparable data were available for at least two survey time points and that a consistent definition was used in classifying the conditions. Data on morbidity and mortality were examined both in statistics released by China's State Statistics Bureau and Ministry of Public Health and in published studies.
In addition to national data, we included data collected in Beijing, thus allowing us to show the situation in more economically developed areas, usually large cities in China, where residents have experienced more dramatic changes in their lifestyles and a greater influence of Western culture than their counterparts in other provinces.
Search strategies
We reviewed and analysed published data from China covering the past two and a half decades. We searched PubMed for studies published from January 1980 to July 2005. To find additional studies published in Chinese, we searched the China Hospital Knowledge Database, which is the most comprehensive electronic library on medicine-and public health-related information in China. Several key terms were used in the search process, including China, overweight, obesity, BMI, trend, prevalence, and the names of specific chronic diseases such as hypertension, CVD, diabetes, and metabolic syndrome. Titles and abstracts of studies uncovered by the electronic searches were examined on screen. Papers of those studies, which could not be excluded on the basis of the abstract were obtained in full and reviewed for suitability for inclusion. In addition, a number of studies identified in the course of reading or brought to our attention by colleagues and experts that we consulted were included.
Classifications of obesity and overweight Different definitions of obesity and overweight have been used in different countries over the past two decades. The WHO 1 recommends using BMI cut points to define obesity and overweight in adults. In China, the two most commonly used BMI classifications for adults are the WHO standard (WHO, 2000) and the recently developed Chinese standard (see below), which is lower. 14 The lower BMI cut points are recommended in China because a growing body of evidence suggests that people in China as well as several other Asian Pacific populations have an elevated risk for obesity-related diseases or conditions at a lower BMI than Caucasians. [14] [15] [16] [17] [18] It is argued that the WHO BMI cut points are developed primarily based on data collected in Western populations. The Chinese BMI cut points were developed based on analysis of data collected from 239 972 Chinese adults in the 1990s. In this population, a BMI of 24 kg/m 2 was found to have the best sensitivity and specificity for identifying risk factors including hypertension, diabetes, and dyslipidaemia; a BMI of 28 kg/m 2 had a specificity around 90%. 14 In the present study, to simplify the presentation, in most cases we reported the combined prevalence of overweight and obesity.
Urban and rural residents/areas 'Rural residents' predominately refers to farmers who lived in villages but not in cities or towns. 'Urban residents' refers to people who lived within cities or towns and who were not engaged in farm work. Most major cities of China have both kinds of residents. For example, Beijing includes urban (inside the city) and rural areas (city surrounding areas). In China, usually people living in urban areas have better living standards, higher income, and more government-supported benefits such as retirement and health care than rural residents. Trends in obesity and chronic disease in China Y Wang et al
Examining the trends in obesity and chronic disease To facilitate comparisons of the trends across studies based on data gathered over different survey periods, we calculated average annual increase rates. When data were available for two or three time points, the rate was calculated as ( ¼ (prevalence at time 2 -prevalence at time 1)/number of years between the two surveys). When data were available for more than three time points, we calculated the annual increase rate through fitting linear regression models using the prevalence as the outcome variable and survey time as the independent variable (e.g., prevalence at time t ¼ intercept þ beta*t). Beta represents the average annual increase rate. The P-value of beta indicates whether the annual increase rate is statistically significant, although this is likely to be overly conservative. The annual increase rates were only calculated when the prevalence was assessed using the same classification over time.
Results
The current prevalence of obesity and overweight in China and Beijing China (whole country). The 1992 China National Nutrition Survey (CNNS92) and the 2002 China National Nutrition and Health Survey (CNNHS02) covered a large, nationally representative sample (N ¼ 78 704 in CNNS92 and 209 849 in CNNHS02) and provided weight and height measurements that allow for studying the trends in the prevalence of overweight and obesity in China. 5, 6, 9, 10, 19 The CNNHS02 data show that in 2002 the prevalence of obesity remained low in China, but the prevalence of overweight was high and had reached a level similar to that in many European countries. 2, 5, 9, 10 According to the WHO BMI standard, 2.9%
of Chinese adults aged 18 years or over were obese while 21.8% were overweight or obese ( Figure 1 ). Middle-aged men and women were more likely to be overweight or obese than their younger and older counterparts (Table 1) .
Beijing. Figure 2 shows that based on the most recent CNNHS02 data, approximately 60% of Beijing adult residents were overweight or obese (BMIX24 kg/m 2 ) and 20%
were obese (BMIX28 kg/m 2 ).
5,21
The trends in obesity and overweight in China and Beijing China. (Table 1) . It more than tripled in men and doubled in women. Male subjects had experienced a greater increase in the prevalence of overweight and obesity than female subjects ( Figure 3 ). Female subjects in rural areas saw a greater increase than their urban counterparts. The increase in overweight and obesity in China varied by SES groups. Another nationwide longitudinal study, the China Health and Nutrition Survey (CHNS), provided valuable information for examining the trend in overweight and obesity in China, although the data are not nationally 5 Ge, 6 Li et al. 9 and Ma et al.
10
). Based on the WHO standard, obesity was defined as BMIX30 kg/m 2 and overweight 25pBMIo30 kg/m 2 ; Chinese standard, obesity BMIX28 kg/m 2 and overweight 24pBMIo28 kg/m 2 . *The combined prevalence, the prevalence of obesity was not reported.
Trends in obesity and chronic disease in China Y Wang et al representative. The CHNS is a household-based study, which followed a large sample of subjects selected from eight of the 31 provinces in China since 1989. The data show that the prevalence of overweight and obesity in adults increased from 10.3% in 1989 to 15.4% in 1997 12, 20 ; urban residents and high-income groups had higher prevalence and a greater increase in prevalence than their rural and lower-income counterparts ( Figure 4 ).
Beijing. The CNNS92 data indicate that in 1992 Beijing had the highest prevalence of overweight and obesity, as 43.2% of its adult residents had a BMI greater than 25 kg/m 2 . 6 Two other nationwide studies provided data that allowed for examination of the trends in Beijing over a longer period than the national nutrition surveys, and these studies showed similar trends. 22, 23 Overall, the annual increase in Beijing was faster than the national average. However, contrary to the nationwide pattern, residents in the rural areas of Beijing were more likely to be overweight, with the prevalence of obesity increasing faster than for their urban counterparts. The longitudinal data collected during 1982-1998 from 12 929 adults aged 35-59 years in Beijing as part of the Cardiovascular Disease and Risk Factor Study in China show that the prevalence of obesity and overweight had increased in urban and rural men and in rural women (Table 2) . Over the 15-year period, the prevalence of overweight and obesity approximately doubled in rural men and rural women, with the prevalence of obesity increasing fourfold in these two groups. Urban women had a much slower annual increase in the combined prevalence than rural women (0.24 vs 2.52). ). Obesity and overweight were defined based on the Chinese BMI cut points (Zhou 14 ). Abbreviation: BMI, body mass index. Health Survey (Chinese Ministry of Public Health (CMPH), 5 Ge, 6 Li et al. 9 and Ma et al. 10 ). Based on the Chinese obesity standard BMIX28 kg/m 2 and overweight 24pBMIo28 kg/m 2 .
Trends in obesity and chronic disease in China
The trends in morbidity in China and Beijing China. Tables 3 and 4 show the prevalence of obesityrelated chronic diseases based on recent data, and Table 5 shows the trends in morbidity in China between 1993 and 2003 based on national monitoring data published by the Chinese Ministry of Public Health. 24 Over this 10-year period, the morbidity rate (per 1000) of infectious disease dropped, while that of nutrition-, endocrinology-, and metabolism-related disease (NEMD) more than doubled.
The prevalence of diabetes tripled and that of hypertension more than doubled. The prevalence estimate based on the CNNHS02 data was lower than that based on the national monitoring data. 5, 9 The prevalence of diabetes in urban areas was much higher than in rural areas (4.5 vs 1.8%), and even higher (6.4%) in large cities. Previously, a 1995-1997 nationwide community-based survey carried out in 11 provinces, which covered 42 751 residents aged 20-74 years, showed that the prevalence of diabetes was 3.2%. 25 Nearly Overweight and obesity. Based on data from the 1992 China National Nutrition Survey and the 2002 China National Nutrition and Health. Survey (Chinese Ministry of Public Health (CMPH), 5 Li et al. 9 and Ma et al. 10 ). In adults, according to the Chinese standard, obesity was defined as body mass index (BMI)X28 kg/m 2 and overweight as 24pBMIo28 kg/m 2 . Trends in obesity and chronic disease in China Y Wang et al one-fifth (18.6%) of Chinese adults had dyslipidaemia. Table 3 also shows that a large number of people in China were affected by obesity-related chronic disease.
Hypertension (blood pressureX140/90). Several nationwide studies have consistently shown that the prevalence of hypertension has increased in China over the past decade ( Figure 5 ) as obesity has also increased dramatically. The 2002 CNNHS shows that 18.8% of adults aged X18 years suffered from hypertension, increasing from 14.4% in a 1991 nationwide survey that included 950 356 participants. 26 The prevalence and the increase in the prevalence were greater in older adults. Another study based on nationally representative data showed that among people aged 35-74 years, the prevalence increased from 19.7% in 1991 to 26.6% in ). 5 Li et al., 9 Ma et al., 10 and Pang et al.
21
). NR, not reported. . Metabolic syndrome is defined as having three or more of the following abnormalities: (1) WC 4102 cm in male subjects or 488 cm in female subjects; (2) blood pressure X130 mm Hg systolic or X85 mm Hg diastolic; (3) serum triglyceride X1.7 mmol/l; (4) HDL-C o1.04 mmol/l in male subjects or o1.29 mmol/l in female subjects; (5) fasting blood glucose X6.1 mmol/l. The data are nationally representative. b Used recommended regional cutoff for HDL cholesterol of o1 Á 0 mmol/l for men and women, and waist circumference490 cm for men and 480 cm for women.
c The WHO criteria are more restrict than the ATP III criteria. They include hypertension, central obesity, dyslipidaemia, microalbuminuria, and dysglycemia. Metabolic syndrome is defined as: (a) having type 2 diabetes or impaired fasting glucose (IFG)/impaired glucose tolerance (IGT)+2 other criteria; or (b) normal glucose tolerance (NGT)+2 criteria+insulin resistance (based on fasting insulin). In the Beijing study, modified waist-hip ratio (X0.9 for men and X0.85 for women) and BMI (X28 kg/m 2 ) cut points were used to define obesity. Abbreviations: BMI, body mass index; HDL, high-density lipoprotein; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; MS, metabolic syndrome; NGT, normal glucose tolerance; NCEP, National Cholesterol Education Program; WC, waist circumference. 24 ). People of all ages were included. a NEMD, Nutrition, endocrinology and metabolism-related disease. The coding system of NEMD was changed in 2003, that is, several diseases were grouped into other categories. Otherwise, the figure would be higher. The diagnostic criteria for diabetes were comparable over time.
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, with prevalence slightly higher in men than in women. 26, 27 This was consistent with findings from another nationwide study involving subjects from seven provinces in China. 28 However, awareness, treatment, and control of hypertension among hypertensive patients remained very low in 2002 based on the CNNHS02 data, although the situation has been improved considerably compared to 1991 (see Figure 5 ). In 2002, fewer than 33% of the patients were aware of their condition, only 25% received treatment, and only 6% had their blood pressure controlled at less than 140/90 mm Hg.
5,9
Metabolic syndrome . A recent study provided estimates of the prevalence of metabolic syndrome in China based on nationally representative data. 8 Depending on the criteria, 13.7% (based on the ATP III criteria. 29 ) to 24.8% (based on modified criteria) of Chinese adults aged 35-74 years had metabolic syndrome (see Table 4 ). The prevalence was higher in women than in men (35.6 vs 14.4%) ( Figure 6 ).
Linkage between the increase in obesity and cardiovascular disease risks. The longitudinal data collected from a large scale, long-term, multisite study in China provide useful information regarding trends in obesity and CVD risks as well as the linkage between the two. 13 The results are presented in Table 6 . These data were collected between 1982 and 1998 from 15 research samples, including 15 395 adults aged 35-59 years old who were from different provinces, both rural and urban areas, and had different occupations. Comparable data collected in 1982 and 1998 were available for nine research samples. All data were collected following an international standardized protocol. This study shows that between 1982 and 1998 the prevalence of hypertension increased in men and women by 43 and 36%, respectively, while the prevalence of high total cholesterol (HTC) increased by 88 and 65%. The data also suggest that the increase in obesity is likely an important contributor to the increased CVD risks (indicated by hypertension and hypercholesterolemia) in the study population over the survey period, because during this period, smoking, another main risk factor for CVD, had decreased from 76.3 to 61.2% in men and from 15.8 to 2.8% in women.
Beijing. The CNNHS02 survey data collected in Beijing suggest that the prevalence of obesity-related chronic disease is much higher in large cities than the national average ( Table 3 ). The prevalence of hypertension was 25.0% (vs 18.8%) and of type 2 diabetes was 7.7% (two times higher than the national figure of 2.6%). The prevalence of metabolic syndrome based on two samples studied in Beijing was shown in Table 4 . 30, 31 Data that suggest a linkage between the increase in obesity and CVD risks in Beijing residents were presented in Table 6 , which were consistent with those based on nationwide data.
The trends in mortality in China
The trends in age-standardized mortality rates in urban and rural areas in China between 1990 and 2003 are presented in Table 7 . There were considerable differences in these rates. During this period, the total mortality rate and the mortality rate of infectious disease was reduced remarkably. The 5 Gu et al., 9 Li et al. 26 and Wu et al.
27
).
Trends in obesity and chronic disease in China Y Wang et al mortality rate for NEMD and its proportion of the total death increased, however, but only changes in urban areas were statistically significant (Po0.05). The mortality rates of heart disease and cerebrovascular disease decreased in urban areas, but increased in rural areas, although none of the trends were statistically significant. The reduction in the mortality rates of heart disease and cerebrovascular disease in urban areas was smaller than that of total mortality. This may be due to improved health care and treatment for these conditions in urban areas while the morbidity of these conditions increased in both urban and rural areas. For example, urban patients who suffered from heart attack or stroke were less likely to die in urban areas than their rural counterparts, since they had better access to medical service. Cardiovascular disease had already become the leading cause of death in China by the 1990s. 24 
Discussion
Our study shows that based on nationally representative data, the prevalence of overweight and obesity has increased dramatically (by 50%) in China over the past decade. In 2002, 29.9% of Chinese adults were overweight or obese 5 Gu et al., 9 Li et al.
26
and Wu et al. 27 ). The figures (%) were among those who were diagnosed as having hypertension based on physical examination or taking hypertension treatment.
Trends in obesity and chronic disease in China Y Wang et al based on the Chinese BMI cut points. If the WHO standard was used, the figure was 21.7%. In 1992, the figure was 20.0 and 14.6%, respectively. However, the prevalence of obesity remained low -only 3 and 7% based on the WHO and Chinese standards, respectively. Urban residents, especially those in large cities, saw a more serious obesity epidemic. For example, the 2002 China National Nutrition and Health Survey data collected in Beijing show that 55.7% of the adult participants were overweight or obese and 20.6% were obese based on the Chinese standard. Our data also show considerable changes in the patterns of mortality and morbidity in China over the past decade, in particular, a decrease in infectious disease and increase in obesity-related chronic disease such as hypertension, CVD, and type 2 diabetes. The prevalence of hypertension increased from 14.4% in 1991 to 18 A recent study based on national representative data shows that 13.7% of Chinese adults aged 35-74 years old had metabolic syndrome based on the US ATP III criteria. If using modified criteria including lower cut points of waist circumference recommended for use in China, the prevalence was 24.8%, and over one-third (35.6%) of Chinese women has metabolic syndrome. 8 Cardiovascular disease has been the leading cause of death in China since the 1990s. The overall mortality rate (per 100 000) has decreased in both urban and rural areas between 1990 and 2003 (from 439 to 417 in urban areas, and 521 to 476 in rural areas), which is likely due to improved health and medical care service. The decline of overall mortality rate we observed in China is similar to the patterns in many other countries such as what has been seen in Western countries. However, in China, overall the mortality rate (per 100 000) and contribution (as percentages) to total death of obesity-related chronic disease has increased, at least there is such a clear trend in rural areas. Note that only approximately one-fifth of the Chinese population is urban residents. Between 1990 and 2003, although the combined mortality rate (per 100 000) of heart disease and cerebrovascular disease (reflect CVD) decreased from 155 to 138 and their contribution (as percentages) to total death decreased from 37 to 35% in urban areas, the figures increased in rural areas, that is, the combined mortality rate increased from 128 to 145, and their contribution to total death increased from 27 to 32%. Cardiovascular disease has become the leading cause of death in both rural and urban areas. Between 1990 and 2000, in both rural and urban areas the mortality rate (per 100 000) of 'nutrition, endocrinology and metabolism-related disease' (NEMD) has increased, 8.0 to 10.6 and 4.9 to 5.3, respectively.
What factors might have caused these shifts, in particular the increase in overweight and obesity in China within such a short period? Although it is beyond the scope of the present study to provide a comprehensive investigation to address this important question, increasing evidence and research suggest that the following factors have contributed to these changes. First, the fast economic and social developments in China over the past two decades have provided abundant foods and more opportunities for sedentary activities to a large proportion of her citizens. Meanwhile, changes in people's health-and nutritionrelated knowledge, attitudes, and beliefs have lagged behind these economic and social developments. The per capita gross domestic product (GDP) has increased by more than 10-fold between the 1980s and 2002. 32 The increase in family income allows people to afford more high-fat and high-energy foods such as meats and processed foods and also allows them to eat out in restaurants more often, which in the past was usually considered a luxury. At the same time 24 ). These are aged standardized mortality rates. Average annual increase rate was calculated based on regression analysis. a NEMD, nutrition, endocrinology and metabolism-related disease. The coding system of NEMD was changed in 2003, that is, several diseases were grouped into other categories. *The average annual increase was statistically significantly greater than 0, Po0.05.
Trends in obesity and chronic disease in China Y Wang et al that income increased, growing global trade and exchange of food products between China and other countries has made a number of food products relatively cheaper than in the past, including foods linked to obesity, such as edible oil and sugar. These two factors of rising incomes and falling food prices have fueled the overconsumption of some of these high-energy-density foods.
Second, the shift from traditional diets to high-fat and high-energy diets has contributed to the changes seen in people's nutritional status and in the mortality and morbidity patterns in China. 20, [32] [33] [34] National nutrition survey data
show that between 1992 and 2002, meat and edible oil consumption had increased in China, while grain and vegetable intakes had decreased. During this period, the proportion of people's energy derived from animal foods increased from 9.3 to 13.7%; the percentage of energy derived from fat increased from 22.0 to 29.8%. In 2002, on average, urban residents consumed 35.4% of their energy from fat, which is higher than the WHO's suggested upper limit of 30%. 4, 9, 24 Third, the decrease in people's physical activity in their daily life, both at work and at home, due to advances in technology, transportation, and communication is another important contributor. 20, 21, 35 The different patterns between gender groups, rural-urban areas, and regions are not only a result of the differences in socioeconomic status or economic development, but may also be a result of differences in peoples' knowledge, attitudes and beliefs about the various factors contributing to health and disease. The gender difference in the prevalence of overweight is interesting. Overall, in urban areas, men had a higher rate than women. However, in rural areas, women are more likely to be overweight or obese. These differences are likely due to differences in occupations, family responsibilities, body image, and health concerns. Urban women's and men's energy expenditure in work is similar, but usually women take on more family responsibilities (and thus expend more energy), pay more attention to their body shape and health, and consider thinness as desirable, which may be due to the influence of Western culture. 19 Moreover, women in urban areas have fewer chances to eat out than men (for example, at parties or social events where overfeeding on high-fat and high-energy foods is very likely to occur). In contrast, in rural areas, men are usually the primary family income earners who are responsible for labour-intensive farm work or who work as temporary workers in cities. Similar to urban women, rural women take most family responsibilities, but most of them do not have a job outside the home. They may not be very aware of the negative impacts of obesity on health and may consider heaviness as healthy. The data we presented clearly indicate that China is facing the consequences of obesity-related health problems. The increase in obesity and changes in peoples' lifestyles that happened in China over the past decade have contributed to changes in the patterns of morbidity and mortality. The human and economic costs of obesity-related chronic diseases are very large, although it is difficult to provide an accurate estimate. 33, 34 Considering the population size and the current prevalence of overweight and other chronic diseases, China has a great number of people being affected by the conditions. Based on findings from the most recent CNNHS02, it is estimated that 0.26 billion and 0.16 billion people in China are affected by overweight and hypertension, respectively. It is estimated that diet-related chronic diseases account for 2.6 million deaths annually in China, which constitutes 42% of all deaths. Total hospital spending on diet-related chronic diseases in 1998 was estimated as US$11.7 billion, which represents 23% of all hospital expenditure and 1.6% of China's GDP. 34 Great efforts and resources are needed to reach these patients to help them adopt lifestyle modifications and/or seek appropriate treatment and medical care to reduce mortality and improve life quality. Meanwhile, people at risk should be targeted for the prevention of these conditions. National strategies and programmes are urgently needed in China to face the challenges of the growing obesity and chronic disease epidemic. First, health and nutrition education programmes that promote healthy eating and physical activity and that help change misperceptions regarding diet and well being should be developed with the support of the central and local governments. Public health professionals and the public media can and should play an important role in these education efforts. Since many eating habits and lifestyles are developed in childhood and adolescence, and it is hard for older people to change their habits, intervention efforts are likely to be more effective if started at a young age. As the majority of school-age children are enrolled in schools, this venue is an ideal setting to reach them and help them to develop Trends in obesity and chronic disease in China Y Wang et al lifelong healthy eating and physical activity habits. 38, 39 However, the current education system in China puts a great emphasize on academic performance rather than physical development and health. It is time to call for new programmes emphasizing a good balance between children's overall well being and academic performance. Second, efforts should be made to study and develop related national and regional policies, regulations, and guidelines to guide food production, distribution, and marketing in order to help people to consume a healthy diet. It is encouraging that the increase of obesity and other chronic disease indicated by recent national surveys has drawn the attention of policymakers in China. 5, 9 Third, the central and local governments need to develop plans and relocate needed recourses to make changes in the health care system such as primary care clinics, hospitals, and disease prevention and control centers that will enable them to be prepared to face the increasing need for chronic disease treatment, as the prevalence of these diseases is likely to continue to rise as the population ages. Moreover, it is of vital importance to develop and strengthen national programmes for screening for hypertension, type 2 diabetes, and dyslipidaemia, and to provide patients with timely and affordable treatments. As shown by the CNNHS02 data, the awareness, treatment, and control of hypertension remained very low in 2002, although impressive improvements have been achieved compared to 1992. Still, in 2002 fewer than one-third of hypertensive patients were aware of their condition and only one quarter received treatment, while only 6% had their blood pressure controlled at the target levels. Our study has several limitations: (a) the available nationally representative data only allow examination of the trends in obesity and overweight for the past decade, although some regional survey data are available that provide hints of the trends in China for longer periods; (b) some of the data published by others we presented are not adjusted for age distribution, which might affect the comparisons over time. However, it is unlikely that adjustment for age would change the conclusions regarding the trends. For example, age-stratified data presented in Table 1 show a clear increasing trend in overweight and obesity in all age-sex groups over time; (c) the data used in our study are primarily series of cross-sectional survey or monitoring data. They do not allow for testing causalities; and (d) the scope of the study and the lack of related data do not allow us to study the underlying causes of the trends we observed in China. Such research is needed to help develop appropriate recommendations and programmes to combat the growing obesity and chronic disease epidemic there.
In summary, this study provides a comprehensive investigation of the trends in obesity and obesity-related chronic disease in China over the past decade. Based on nationally representative data, we found that the prevalence of obesity and obesity-related chronic disease has increased at an alarming rate. Currently the prevalence of overweight, hypertension, dyslipidaemia, metabolic syndrome, and diabetes among Chinese adults is approximately 30, 20, 20, 15 , and 3%, respectively. The results from Beijing indicate that economically more developed areas such as large cities in China are facing a more serious situation. Our findings also help provide useful information for the projection of future trends. Such knowledge will help draw the public's attention to these issues and assist policymakers and health professionals to develop new policies and programmes to address the challenges. The insights gained in China will be helpful to other countries facing similar problems.
